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o 

II 

°* ?H , C -NH- ZLf-ojji, ro. H) 0H; o] ^71 (leaving group), 5E^ 

n-f-oli, l£ 3 ifl*l 6^ ^^olJl, 1 vfl^l 42] ^o]ji ( n £- 0 ^) 3 3 

S. 1 
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^{A conductive compound, an electrode and a sensor containing the same and a method 

for detecting a target molecule using the sensor} 
[-£^ 

£2tt ^JE^ 5rtr#°l £3&€ £^*>fe cf^ <^^# 14 

£3^ ^ #5} MTPAA ^-g-^-i- FTIR ^4* M^W. 

£4^r #£-*V^ 5S« JI^s}-, DNA °l=7l?}*l ^^l^<y ^-^^-^ 

Al^ofl tr^ q-E}^ ^ZL5»(sensogramHth 
£5^r MTPAA ^r^7>°|o] ^-e^zl^I t}-. 

£6-^ #7)5\-^^ o_S. MTPAA ^^V^W HNS/EDC5. ^e]*V ^ 
ssDNAl- JL^sJ- * #^tr ^3LH^°)^. 
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[^o] 7l#^^ ^ ZZ. ^efl 7 l#] 

<7> ^- £i=. Alff-*V Sf^-l-, #7} S}-*J-l-o} ^ ^ Aj- 7 ) 

<8> ^7fl ^7l5(-*l-^ ^e^l- Ol^-^j. A^] ^ ^A^7fl^ofl ^7} 

7>>i^H ^ tiH^JH ^-ofl o^o} ^1^0] SXSi^. « #^ f^HJE DNA ^ 

2}- -fHr^l cflt!: 3*} ^2:^ ^sJ-# 2.u)e^]-^ 3j£r -R-*I^ 

(genomics), ^(proteomics) D fl-f #^>nf. o]-jj- ^«flA] ^7ls(-«)- 

3 #^-§T 7>^1 -^7l#-g- Oj-g-^- ^ ^ JL^-7># ol-g-*V 7 fl^-ol 

<9> ^iE^ Jl£-7><q ^ o., f^-£|^ rfl^^^l ^ 7\7] C^^nV-g- o] 

-§-«fl°> *M °1 -S^-7> *>*fl<q #Aj c^-g-O.^. Aj-cfl^ <£^ 7 }. 

7\) J7. «-7> ol-g-sjo^x]^ 2^1- 

(pyrrole), 3-$-*ffl(thiophene) , ^^dlKani 1 ine) ^§-°] °}-%-^\^)^ of^o] ^-f 

*1 ^*>cf(#2 : jl^ 6,201,086^). ^-f B)l-^.cf ^ ^>s}-^i 
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^« -R-*l*>*m c] ^ -g-D}]^ a>-§-^ ^afl-g-^-g. :*-§-*Rr 

Al^ofl a}^-*)-*] ^o] ojcf(%v 2 : Bauerle P. ^ Emge, A., Adv. Mater., 3: 

324(1998)). 

<12> olo]l ; HVnV^ 3=^3. ^ H ^v ^ ol- 7>7lS^ ^<5>S^ <g 

^l^Sl^Jl, ^7.>#^ 3^3. 7V7l^^j ^7>B]-g- ^ ^ Aj^o] 

<14> 2Lth a o v 71 ^ £ AJ 5£^>^ ^ O] 

<16> uVtg^. ^tiV^l(I)^. #i=. 5}-^o. ^^j. 

<17> sj-71 ^OV^CI)^ 
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<19> O 

II 

<^7H, C SL^ -NH- ZLl-olJl, H, OH, ^% 7 1 ( leaving group), 

3^ ^^ojcf. ^. ^ofl ,,0 ll-7l ( leaving group)"^ f 

(nucleophileHl £]*r *l«r*]-§- -J^^H o] 7 V^1 ZL-f- o.S*| , o}^ 

(hydroxysuccinimidyl), «1.= ^>MHIJ:<>H ^(hydroxyphthal imidyl ) , ^EHH^Ssll-M 
(pentaf luorophenolyl), 4-I-3.S>3];iJ ^-t-^lU-chlorobenzyl alcoholic) 7], TsO", I", 
Br", Cl-7> i^rf. 

<20> -g. ^ofl ^5j-^#<*)| if-o^o.^. ^ oji=. 3-^-#-§r 

^tr^K #7l H^tL^ir SE^b if-^cf. ^^)^ o.s.fe, DNA, RNA, 

PNA(peptide nucleic acid), , iLdt, 7llJ SJl4i7> -g- ^ 

£ ^71 5LS.w.7> x[5-S£ Jl^H aL^aHS ^•Eflofl^ , zls}- ^-ol^o.^. 

SrWC^-g-^l^JlS. tbCf)5r ^^l7lJl HS^-Ei 1^*Hr $.7]^ 
°i 3^#* ^ S^-E^- SHr 5E^ ZL«- o] -g-fl. ^#w o V^-i- 
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O 
II 

SEtt C ZLf-olji, r*. ^c^-Al^^-olnl^ (hydroxyphthalimidyl) H# 



<22> 




<23> 



(ID 



<24> 




O— N 




<25> 



(III) 



5M. 
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II 

Sj-*VA1 (III )^ s}-^^ Cf-g-o) ^ofl 
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<31> 



Y— R 



<32> 



Y^r C -NH- H-f-o]JI, R^ H, OH, o]^ 7 ) , SEtt £H 

olJl, ^S^Mal, 3 ifl*l 6^ m^r 1 4£] ^^ojji, n -g- o 

(hydroxysuccinimidyl), (hydroxyphthal imidyl ) , ^Ej-f-^-^LS^fe 

1 (pentafluorophenolyl), 4-#S.S.Hll%l^:#^(4-chlorobenzyl alcoholic) 



°*7H, ri, R2, % R3^r zj-zj- Ci-Cg^ ^ylolji, Y tt C -nh- zl# 



<34> 




<35> 




<36> 
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°1 jI. ml ^ m2^ ^ 1 ifl*l 4^ ^^o]ji > 2 < ml + m2 £4°1j1, n £- 0 ^H*l 3^1 
^T^l^r. #7] *}&z\-z}7}S.^, *l=^-A]^Xlol trjig (hydroxysuccinimidyl), 

^l^Ala^-ol (hydroxyphthalimidyl); ^£rl--T-.2-5. 2)1*1 
(pentafluorophenolyl), 2.^ 4-#SS.w31^^:#^(4-chlorobenzyl alcohol ic)7] °|cK 
<37> ^ o. rc^V AV 7 ] Sl-^-l-ol 5L5£Sl ;£^g- ^fl^tf. ^ ^ 

<38> a*!, #71 Sj-^-l-ol £5 ££ i^}^ ^A^S. ^^T^. 

<39> 5L1-& ^JE^j 5^5} S^Kr <£*\}^r t+E^-tfl^ 

^Sojcf. £lofl L)-E].uH w><2}. ^-o] ( ^-7] ^flA^ £S1(8)7} ^2) 
#51^ sWi-(6)o| ^^(4), ^(12) ^ ^(14)^g- 

^ ^ 5£tt ^#<M(2)i2. ^71 <SH fo] ^a 7 f ^ 

^€ ^.E^ 2^#°1 ^^(4)^ ^ofl o^H 

t Si 1 }. R°l H, OH, *1 = ^a1^a]o1 ul^ (hydroxysuccinimidyl), Sl^^-AlH.l-oH'i 
(hydroxyphthalimidyl), ^ EHf- if 5.^1*1! (pentafluorophenolyl), £fe 4-#^S.wfl^ 
< ^#€(4-chlorobenzyl alcoholic) 7l <y ^«V^(I)^ 7}% $H jh^s}-^ 7} 

712:^ ^^4 D -, v f ^*ral, ^1 <i» 1-^ DNA1- <^7}o\) T^^}^ SS a 7 } ^--R- 

£r ^3 ^.E^ 2^-i-ol - 014. SEt} - > R o] 

U^O)^ Sftl-l-^- ^.7\ ^71^: >^<H1 Jl^^H 7}7]^ ^7>nV^. fg^ 
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*J-o_3.*), H5.J±7> ^-fr^^el ^ ^"^^ $.5.^ £I€ ^-fr ^2:^" ^£ 

oicf. ol^T]] *1^M- *J-<3 WE: working elect rode) SLS. A>-g-^cf. 

<40> ^ ^-7] o]^}c^ X\^o) #^(10)-g- ^ 5^. 

o] H5.^.(8)5r Als# X\g_6\) ^fl* r ^ S ^ #^(10)o] 

^ Sl-S] 31 , ol ^Ajgj. a}-g-ofl oj^o^ ^<y- IHS^t. o] 

sitb iE^r #^-3 ^2f# ^^^S^l #^(io)# ^ 

5UCK511). 

<41> ^bM 3=fe ^SHr Cf^-Sf ^ 7l*H ^^Rr ^^-5] 

i4, ^7lofl tr^^fe ^ ^rM^. l^r^ #$HH ^^-S] <#o_ 

Aj-fil sj-^o] o]^ ^ofl^-E}l(de localization)*- ^^Kr ^S.<$ 3]^^. 

Sr^^r ^^-°o^ ^^]-7fl *\]^r DNA i^tL7> 5.3 DNA5f 

7>^ DNA# ^*M1 ^ff-^l #^Vtf. ^-SiH.^, H^tLfif S3 

n^\^r ^-71 ^^(4), ^^-(12), %Sl ^(14)°.^ ^ 
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, Y^r C -NH- Zlf-o] ji ) R o_ h> qh> tt- ol^- 7 ] o^i, i£- 3 



^°1 iULtLSf ^S^l <#7] s\-^9] #7]*\ Ajjro} x}6\& 

^-71 ol^-7l^ w>^^7lS^, *1^S-a1^a]o1p]^ (hydroxysuccinimidyl), = 
^-a]3^-o)c1^ (hydroxyphthalimidyl), € Br 5. iflfeli (pentaf luorophenolyl ) , 

4-#^^ afl ^ H ( 4-ch 1 or obenzy 1 alcoholic) ZLf-o]cf . (d) »s3 

&*1 ^ <4Meh ^Itr S^#°l Sltf^S. n. 



<45> 




<46> 



o 



<47> 



(b) #71 #£-*}HVo} K ^6\] a S uf av^l7l^ ^7j| ; 



36-14 




1020030014482 



#3 °^\: 2003/4/7 



(a) ^>7l S)-^(I)^ 2^#-g; ^- 7lJfr J7^2j-*H A?)^ #^W* % 

^*Kr #31; 



M7H, — C -NH- ZLf-ol Jl, R^r H£I nl-olZL, 1^ 3 vfl^l 6 

2) ^°}3L, m^r 1 tfl*l 4^ ^o^, n £r 0 ifl*] 3^ ^^o]c)-.] 

(b) ^7l #£-7>>e|Sl Hgas). ^-ol^o.s oV-§-^ #€-8: ^#^1^ #31; 



H^tLaf ^ ^-7] s*.«H(i)<s] 3-^-#<q ^7l^ aij:^ 

71 ofll- #«A^ol S^-SM, ^p-^l^o.^ DNA, RNA, PNA, 

*H, *cHl, S-i, 7l^ SjL4i7> ^ ^ $1cf. ^"71 ^3 «]^V 

tifl^ol ^ ^ ol^ aV 7 ) ( d ) c^HH #^ol S^hsI ^^-S)^ ^-^(I) 

^ 5HH-°l?h s^-^-l-s H5.1121- &*1 ^ ^ 3£# ovqej-, 



<53> 




<54> 



o 
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sWi-ol SU^el-S. zl ^ ^lsj-^o] 4 = ofl* 

<59> ^A] ofl 

<eo> ^aHI i : ^(11)^1 gtSl^ 

^ ^2^0)) 14s t}7] cofl ^ ^*>5!^. 

<62> 



o 




6 OH Br ]| S OH 

O 

1 



2)10%NaOH - 7/ \V 



3) HCI HS 




S OH 

O 

II 



<63> 1. ^#3fl(l)S) ^ 

<64> 30 ml 2-*-1]3(neck) w}^ #e^£lofl Ar 7 ) AICI3 (312 mg, 2.34 

mmole)-i: ^ €-5.^.^1 fKdichl ome thane) 6 ml ^ C s 2 6 ml o} -g-°HH M*Ia]%t%. 

^SCwater bathHH ^-^*V ^-<g* ^l^^^i 2-3^0}-^ a> (2-thiopheneacet ic 
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acid) (277 mg, 1.95 mmole)* c]f£Si^ 2 ml 4 CS 2 2 ml^ £tMJ-"M *r$l 

* 5 & ^7}*}%^. ^o\)a] 20 «■ ^ 3 «r-fHref lux)*l 

<65> ■■ ^im-ar = 4 : 1 ^ ^^ufls. ^ ^afl*}^ ^?V*fl(l)* 410 mg (y 

= 52.7 %)-!- ^^JL^flS. <2534. ^^1(1)^ nmr g FT-IR ^-^1 ^s^Hr ^*|- 

<66> 1H-NMR(CDC1 3 , 400 MHz) : 

<67> 8 7.51(d, J=4.0 Hz, 1H), 6.92(d, J=4.0 Hz, 1H), 3.82(s, 2H) , 3.33(t, J=6.8 

Hz, 2H), 2.81(t, J=7.3 Hz, 2H), 1.80(m, 2H), 1.66(m, 2H), 1.43(m, 2H) 
<68> FT-IR ( KBr ) : 

<69> 3430(C0 2 H), 2950, 2845(C-H), 1650(C=0), 1590, 1450cm- 1 

<70> 2. ^l-(II)^ ^ 

<7i> 30 ml 2-v1)H wfrt- t2}i3^l f^KD (204 mg, 0.511 mmole)* ^jL-f efl 

oRthiourea) (78 mg, 1.02 mmole)^ ^^\) DMS0 2.0 ml^H Ar 7l*fl «HM 12 a] 

# E^cf. zl ^ 10 % NaOH 3.2 ml# ^SKn 1 c| JuH^Vjl, 1 M HC1 
-g-^^-S pH = 2 iflX) 3 AS S^(<^ 8 ml 1 M HC1 -g-^j ^A) °fl ig o>>q] e 
(EtOAc)S. ^#^V5!cf. o]^. ^ ^^#(11) [5-(6-^^-£-«]A>^^)-Bl 
_2.^]-2-^ ]-<>MBtK [5-(6-Mercapto-hexanoyl )-thiophen-2-yl ]-acet ic acid) (MTPAA)-i- 

105 mg(y = 75.4 %) <S£i=K s^#(II)£] NMR ^ FT-IR Q9l ^ 

#1*. 
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<72> 1H-NMR(CDC1 3 , 400 MHz) : 

<73> 67.35(d, J=3.3 Hz, 1H), 6.92(s, 1H), 3.60(s, 2H), 2.70(t, J=7.1 Hz, 2H), 

2.42(m, 2H), 1.25- 1.65(m, 6H) 
<74> FT-IR ( KBr ) : 

<75> 3430(C0 2 H), 2950, 2840(C-H), 1650(C=0), 1580, 1450 cm- 1 

<76> ^,AH12: ^-^(111)^1 s^-P-iM 
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<so> 250 me 2-i41 B -^e^ 2'2-«lE] ^.^(2'2-Bithiophene) (3 g, 18 

mmol)# ^JL DMF 50 mm 7>*H ^^1^4. ^-§-^(ice bath) *H1 
NBS(N-Bromsuccimide) (3.2 g, 18 mmol)# DMF 10 ml*)] ^ ^H^t}. 

<8i> f^^f #3. s}-ol ^(methylene chloride)^ ^#*1 ^ °im#(MeOH)S 

*M^*H <£^£^ jL*fl 2.5 g (56 %)■& £534. £<Hsl ##*H(D^ NMR £ 

^ £*Hr 4^ ^SKf. 

<82> !HNMR (CDC1 3 400MHz ) : 6=6.91(1H, d), 6.96(1H, d) , 7.00(1H, dd), 7.22(1H) 

<83> 2. ^>*«(2)^ ^ 

<84> SKI-IK 1) (3 g, 12 mmolHI Pd(PPh 3 ) 4 (tetrakis triphenyl phosphine palladium) 

(tributyltin chloride) (4.76 g, 12 mmol)# ^ 80°C <M 4 ^llb ^<y; 

^ * m±<L3- £<S jn^j 2}.^ 4.2 g (78 %) 

^^^1(2)^ NMR ^ FR-IR 4-g-^r 

<85> 1 HNMR (CDCI3 400MHz) : 6=7.19(1H, d) , 7.10(1H, d), 6.98(1H, d) , 6.85(1H, d) , 

6.82C1H, d), 1.60C6H, m), 1.30(12H, m ), 0.90(911, t) 
<86> ( KBr ) : 2950, 2850(C-H), 1590(C=C) , 1450CC-H), 1375CC-H) cm"! 

<87> 3. &H*H(3)£\ ^ 

<88> 2-E^^^l 6>>H]H^(2-thiophene acetic acid) (3 g, 21.1 mmol)^ N-*l = ^>M-iMi- 

o]Dlc.(N-Hydroxyphalimide) (3.44 g, 21.1 mmol)* 50 m£°fl ^JL 3-*}*)% 

4. ^7lofl DCC(l,3-Dicyclohexylcarbodiimide) (4.35 g, 21.1 mmol)* ^JL 3*}?} JR«> 
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^^o.^ He^3H^(trituration)^H €^ Jl*fl 3^1- 5.8g 
(91 %)# <2Sm. <2<H*1 NMR £ FT-IR ^^sj-^ cf-g- ^cf. 

<89> 1 HNMR (CDC1 3 400MHz ) : 6=7.80(4H, dd), 7.25(1H, d), 7.10UH, d). 7.00UH, 

d), 4.20C2H, s) 

oo> FT-IR(KBr) : v = 1741, 1359, 1139 cm" 1 

<9i> 4. ^#S!1(4)^ ^ 

<92> ^#(3) (5.4 g, 17.8 mmolH DMF 50 m£l- "4JL M*}*)?} <^7}o\] NBS (3.17 

g, 17.8 mmoO-i: |7^H 3 ^-<£ M#A\%t±. «V-§- nfl^^l t^E}o]£i 

^#^r 4*1 #seM=-S ^.^ £-51 «H ^r%^* -n^l sffM- 

3.57 g (52 %)* <2&4. ^<H^1 Sj-^l-^ NMR ^ FT-IR ^^4^ ^SKr. 
<93> 1 HhfltfR(CDCl 3 400MHz ) : 6=7.80(4H, dd), 6.90(1H, d), 6.80(1H, d) 4.10(2H,s) 

<94> FT-IR(KBr) : v = 1743, 1363, 1074 aiT 1 

<95> 5. ^^1(5)^ ^ 

<96> A1C1 3 (0.7 g, 5.3 mrnol)^- CS 2 10 ml4 #^4°1^. 10 ml 3 ^tJ"#^l ^91 

if JHoVAl^cf. <^ 7 }d\] s^#(2) (2 g, 5.55 mmol)* CS 2 3 ml 4 v\\H$i #S.4°1^ 3 

(6-Bromohexaonyl Chloride) 0.67 ml-fr ^7}^ ^ *}^*& SHKreflux) «>^^-. # 
^ #SB^oi c S ^ 3*fl«H In 5*^3] jLSfl sj-^-l- 1.7 g (70 %)^ ^ 

<2&4. <£o^ NMR ^ FT-IR ^^tt 4-§- ^&4. 
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^ 97> 1 HNMR(CDCl3 400MHz ) : 6 = 8.0(1H, s), 7.5(1H, d ), 7. 15-6.95(2H, t), 

3.40(2H, t), 1.9C2H, t), 1.8-1.25(26H, m), 0.9(9H, t) 
<98> FT-IR(KBr) : 2950, 2850 (C-H), 1650(C=0), 1590(C=0), 1450(C-H), 1375CC-H) cm- 1 

<99> 6. ^^1(6)^ tM§ 

<ioo> 3^#(5) (1.7 g, 3.16 mmolH 3iL^3l<>Kthiourea) (0.48 g, 6.32 mmol)^- ^ 

JL DMSO 30 ml 41 ^91 * -S^M 12 a1# ^o> JiluV^. <^ 7 H 10 % NaOH 10 ml» 
^^-Jl 1*]?} v\ JHa}*V 3 1M HC1 -g-^S pH = 2-3 S^}^t}. *fl^<>H13M 

B(EtOAc)S. ^# #3 7||^o| ^^-^^| J7*fl sj-^ 0.9 g (58 %)-§- 

4. 

<101> 1 HNMR(CDC1 3 400MHz ) : 6=7.5(1H, s), 7.3(1H, d), 7.15-6.95C2H, t), 2.85(2H, 

t), 2,7(2H, t), 2.5(lH,t) 1.8-1. K24H, m), 0.9(9H, t) 
<102> FT-IR ( KBr ) : 2950, 2850(C-H), 1645(C=0), 1588(C=0), 1450 (C-H), 1375 (C-H) 

cm -1 

<ios> ^M3j asking ^^-(mtpaa)^ aizhg^ ^ jL^m- 

<i04> i. s^xkdo] sJ-^-l-(MTPAA)^ ^S-*}^ tg^ 

<ios> a. ^aHH}a^ ^-o] sj-^d)^ sj-^(MTPAA)* ^ mv^(Au plateH 

^^M, ^*WSAM)-g- ^*>84. ^ €^§- 0.05, 0.3 ^ 5 ^^lM- 

#5=1 3 (alumina slurry)S (polishing) ^ , 1.0 M H 2 S0 4 -g-^H ^lsHH <?] 

^^(-0.1 - +1.5 V, 200 mv/s, 80 s))*>^cf. cf^-o.^., O.lmM^ E)_£^l-g: 
^ DMSO -8-«M>M 15A1^ -§-o> S AM# ^^^tf. ^V-g-oil A}-g-*V DMSCfe 
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(nD20=1.479)°l 9\ ^zj-fr ^9l^r ^ <&7] nfl^-<Hl # ^<H1 MTPAA 1&*M-*M ^3 
^ ^r^ll- ^ nem, MTPAA 7f # ^ -M ^^>nv^- tg^}.o|i^ 

^715}-*)-^ ^^j. FTIR-RASS ^tl^ 1 ^. °1 6- 80° S. FTIR-RAS ^ 

<ioe> n #°fl M-El-'d ^3.^ ^^l7> SAM^ KBr >M<HH£] ^4^- 

*fl ^ ^s^r ^o.^ ol^*V 3}^ Sj-ol^l-^uf. ZLSlJl, ^ 0 H1 2850-2960 

cnrHH CH iH^l^' S.^(stretching mode)7> ^^Ml M-Bfq-i &7l nfl^-ofl, ^g-(Au) 
MTPAAS] SAM°1 nfl-?- ^EflS. m^^i ^fl^Ji 5^ 53* 0*91*1 

534. <>H CH iB^ll S.JEL # cfl^l s.= ( symmetry) tfl wH^l ££ (asymmetry mode) 

51 #tfl3 wfltr ^l7]S«-El , afl^ cf^nVol ^ 7>7lS^ ^^-^j-^ol o. ^ 

5a i=i- (^3). 

<i07> 2. HSfiS] Jl^sJ- 

<108> #7l MTPAA ^1 ^^KHl HS.iL ssDNA(5 ' -NH2-GTTOTCTCATCATC-3 ' : *l«l*d:s. 1)» 
Jl^ sj-^l-Jl ZL SPR (surface plasmon resonance)* ^f-«H ^^tf. 

<109> ^7) MTPAA <2-g-7}eHl 5'_o|-ol7lt ssDNAl: JL^SHrS 1 }. Jl^sj- 

NHS (N-hydroxysuccinimide)^ EDC (l-(3-Dimethylaminopropyl )-3-ethylcarbodi imide 
hydrochloride)!- a}-8-*H MTPAA ^1 9}^^7}-^ -^sl« 0 i ^f-(good leaving group)**! 
NHSS ^l^rtr °r D l^(amide) ^* r $T=r. oj NHS, EDC^r ssDNAl- -g-A] 

<H1 ^-g^r^r tb #31 ti}-g-o_^ <£3^ Sicf (Langmuir 16, 3272, 2000). 



36-23 



1020030014482 <H*}: 2003/4/7 

<iio> £4^ #£-*>e* , HS« Jl^sj-, DNA ^SH) ola.7l7>^ ^^^^1 ^^9] 

M-E+^^f. -£4ofl^ , i^ MTPAA ^^^^l ^ «WAu plateHl 

PBS , 2^ NBS^l- EDC7> 3L^€ PBS ^ , 3^r IS! ssDNA# ^r°J PBS, 4fe DNA -H 
^SM- £ ^ PBS ?V ^, 5^ TE 6^r ssDNA7> TE 

^ , 7^ ^S^7> ^ TE H^S. ^^-fr nfl, 8£r PBS ^^VSt* «fl 

<m> £4^1 M-^SH w)-^ ^-ol ( MTPAA b]-o)1 PBS v)z)S. *fl£ ^- 9V^$$L 

* PBS tH^nfl 51.560, NHS/EDC7> if^l PBS a^^of) 51.620 

3- PBS SSI ssDNA* 51.7325. ^7} 

47> ^7>*V7l Al^V^ is}-^, ^z}-^ 51. 762°] T}. o)^ MTPAA ^ 

7>>«V ^BfloflAi ssDNA7> ^-5^ * Sj-oj] a-^ 5j-^§-2}- 0_ S JL^Sj-S]^ ^l£]7] nfl^- 

<112> ssDNA* Jl^sj-A] \+ ^ PBS ^^S. 4^*}^ ^A-Zr 51.701^cfl ( 

2=)^ MTPAA #£-7^(51.560)-^ ssDNA7}- JL^sK51. 701)3 ^ 0.141 ^^^LS. °)%-is} 
53 SPR^ ^A2] ^ ^7}- <3^i- 7 ) nfl-g-oll MTPAA #-§-74 

^ i^SHr ^zj- ^2)-^ M-B)-\fcf. rcj- s}^ ffsLW. ss-DNA7> jl^Sj- 

<H3> TE V)s\7} nfl ^z^-o) 52.017<=>1]^ SS DNA7> ^^5]^^- nfl 52 .269 

^.5)0^ ^ ^.tg^ 52.2857> S\9X^7\ ^(nonspecific binding)^- 
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>H1 ^ sr>7] te B]^S. *\}z$f>}<%JL, =L ^ 52.2215. #^}^i=K SEth PBS t^ss) 

^r°lH HSI ssDNA^l ^zJ-JES}- uljn^>7l $J*H TE ^ tflAi PBS 

^<y^>^ ^ 51.802^1 Sl-ol^cf. o] TE ^2] 4-°\}*\ 0.252 

i^-^S. ol^sj-^ji, PBS ^ Hiw DNA (51.701)^ PBS ^ £^3^ 

DNA(51.802)^ 0.5.-^ ^^g. tg^ji ^cj-^ ^ cj-A] ^-o]^- 

<ii4> ^aH1 4 : ^-^(i)^ gj-WCMTPAA)^ ggghgtg] ^^a^ ■a^sj- ^ a 

<115> i. ^.^d)^ s^-g-sj ^-^>^ ^ 

<116> ^ A>ofl MTPAA ^^-^sv-g: ^-0} ^^t}. ^- 0.05, 0.3 ^ 

5 /im^ iH^m- #slel(alumina slurry)5 (pol ishing)tl: ^ , 1.0 M H 2 S0 4 -§-<^ 

^7l5}-*}-^<el *1bJ(-0.1 ~ +1.5 V, 200 mv/s, 80 3))s}-^tf. t^g-.£_S, 

O.lmM^ Ejjl^l^- ^-o] DMS0 -§-*JHH 15*)Zt #o> SAM-g- ^*>53tK 

<117> 2. ss DNA 51^$- 

<H8> Qo] ss dnaI- jn^SH^tf. 

<ii9> l. a o v 7 ] Au ^^-/SAM ^ Vo fl 2 mM EDC, 5 mM NHS* X^Rr 50 mM S^MS ^ 

-g-<*KpH 7.40HH lAl^l- ^ tiV-§-Al^ ^« ^^t}. 
<120> 2. 50 mM i^HE ^ -g-o_n (pH 7.40)0.5. ^1^5>^cf. 

<12 i> 3. Au ^^-/SAM/^tH 100 ppmS] HSM.(ss DNA)# 5L^>^ 0.5 M <>Hj 

BflolH -g-on (p H 4.8)^ ^ (20^) ^EL^. 
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<122> 4. f^H a] ^(overnight) 3^ ^, 2*m -g-o> ^^ofl 

<12 3> 3. DNA £^S| 

<124> i. h S _h DNA ^, ssDNA7 r JL^s}-^ Au ^ 100 ppm^l £3 DNA» 

^ 20 mM Tris -§-°-3 (pH 7.00)^- 20 fd 

<i25> 2 . ^7] ^oflAi 30£- ^4 ^S^>5tcf. 

<i26> 4 . (cyclic voltammetry) ^ 

<127> z| cj^n>cf ^^£1 Au ^^"l- ii^HB tH^S ^ ^ ^^sj-^cf. 

^tO-^A^ I^^AS A>^-5]oi (dopant) &o] n 2 7 fiS # 

^rSr Alfl ^#3.5.^^(^2012)^-^ x\)^\^v\. o.l M Et 4 NBF4/CH 2 Cl2^ ^ 

*fl^ Ag/AgCl a|-§-s]-ji, «J}^- sq-ojo^cpt W i r e) 7} 

£3 *1^-J13. AV-g-^o^ ioo - 1200 mV^ ^ ^$HH 200 mV/s^ ^ ^E(scan 
rate)3. ^s^tf. ^uj-ig cf-g- ^*3S r 7l *H1 CH 2 C1 2 5. 3s) jfl'aj 

-§-<^o.S sj)^is\<%r±. o]nfl -o 7] ^.^oi CH2 c l2# a}^}^ 

§-°fl, ^^s|-jia> (-o.i - i.2 V)°1H. ^^HM-^l ^ ^^M^l 

Et4NBF4/CH 2 Cl2« ^^-i- ^W$H=f. 

<128> 5L5^ MTPAA ^-g^} 1 ^ £^ ^-E|-SZL^ o] cf. 5.- 13s) ^ ^^^l, ^ 

CV^Ai^ 980 nAMH Aj-sj. ^ H7 ^ 37l ] t+El-ul-Ji, 42 0 mV^ ^ 3)3.7} 
cf. S]^7 r 13«H 7\7?\<£\ g 8 Q m V<HH z)=L 37) ±t 
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480 mV^]Ai °1 ^1"^ 13 $ «V4 -f°^ °J:^2l- 3<H ^Efl^ cv = u)- 

<129> £6^ *}7l5|-*H 0.3. *>^S|-€ MTPAA #£-*>^Hl HNS/EDC5. JjL 

ssDNAl- -H^s}- Jfo\] ^ « 0 Vaio s CV# #^*1 £^ -irBl-S.il ^olcf. 

£5°ll a>^- MTPAA SAM°1H ^-Bj-\+ ^>5(- ^ 4^-4 a] in^-^ J±<£ ^Vsf 

3)H l(al)^ ^ff-^l 180 nA MTPAA SAM W"! 89 mV# 

2(a2)£q ^SJte 110 nA #7>5>t^ 24 mV ^7>^>^c}-. ^ 

z\3. l(cl)^ ^^-^ 680 nA ShfcSH MTPAA SAM ^l-H lit} 4°>*H 
51 mV 

<iso> DNA ^-g). ^ofl 14^14^ ^sj-l- ssDNAl- ZL^s}- tb 4^1 CV^ «1 

iL^ ^51- ^3. 1^ 190 nA ^7> *H ^3.*. ssDNA* JL^jSMM iLt} 

&<&-8: 89 mV ^7K>^cf. S^tL ssDNA JI^s^-aH M-i^tf 'SLW s\3. 2(c2) 
DNA ^5}-*^ A>e^^cf. ol u^ofl.*! 155 mV oflA^ xfls^- ^-<£ 3)3. 2(c2)7V 
^ olnflo^ 100 nAS. M-^cf. ^ 5)3 io\] a) ^ ^7} M-E^^l o] 

^ Sl^"* ^1~§-*H ^ 4S]^! ^4^^^: ^47} <U*1^* 3HI*}£i=k 

<131> S5. yj- t£t\}o\)*\<>\ ^ u] sja.s.o) ^<y- ^ ^ 
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A oM &5°\]*} , E^ti ssDNA ZL^2}- ^s}-/^ 3] 3.^ ^ 

°1 ^^V^-cfl', o]e^ ^5). 7 ]. ^r^KHl ^ 9X 

4 = ^ s]h l(al)^ ^ #<y-& #dt, #5* s)a 2(a2)^ ^^-^ ^ ^ 

7>, ^ Kcl)^ ^ ^sl, DNA ^Sj-^i, ^ ^/^ 

^H^r i4 -§-4 ^-o] ^^HrC-fl, olBl^ ^^-7> ^#E]^ S.^ DNA7> ^^sj-S] 

^ Sl^: &n 3)3. l(al)^ ^ Jl^sHH q. 

#3- ^£3. 2(a2)2] a>^ ( ^ s\=L l(cl)^ ^ ^gj. Afl 

S£ ^3. 2(c2) M-E} 1 ^. 

M. ^ ^ofl o]5f^, ^ *fl«i^°l fe^ 1"^* 3#*Rr 
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<136> -a igu§s] S.^ #^ 3# *<HH1 *lJL Jl^^o.S ^# 
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11 



lift: 



HS 



Y— R 



(I) 



O 



II 



M^H, C H~ -NH- nl-olJi, H, OH, o] *% 7 ] ( leaving group), 

iE^r ESS zlI-oIji, i£- 3 ^ 6^ ^^JL, m ^ i vfl^l 4^1 n £. 0 vfl*] 

3^ ^^14.] 
2] 

3j 

^]2%H1 ^-71 DNA, RNA, PNA, , jLi, 5i 

4] 

^>7l IM^(IV)^ H]^eflo> (thiourea)^- yV-g-X|^ <£*V^(l)o] 5}-^- 
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O 
II 

[°J7H, C SE^b -NH- R£r H, OH, o}^ 7 } ^ n^a. 

3^ ^^o]t|..] 
5] 




O 

Rlf R 2f ^ R 3 ^ zj-zj- Cl -C 8 ^ ^7)01^1, Y^r C -NH- ZL# 

°lol, H, OH, ^11-71 Ilti ZLf-o]ji ) X ^ ^5.^1ol^ ( [o 3 tfl^ 6 o} ^ 

olJL, ml m2^ AA 1 *fl*l 4^ ^^r^lJl, 2 < ml + m2 < 4°lJL, n£r 0 ifl*l 3^ 

^^14.] 

6] 
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[^T 1 * 7] 

(a) ^>7l S|-«)-^(I)^ ^ttt = 7]% $H *>7lS^ #£-7>^ nl 



[ °*7]*\, Y^r C gc^f -NH- ZL#o]ji ( H, OH, o)^7l o)j7 ; 3 tfl*] 

(b) #71 #£-7}^ £13 oj] 5£lt ^-§^1 71tt #31; 

(c) ^7] HSJl^ Jf-ol^o.^ tijr-g-^^ &3 #^-8: 3#*l?lfe #31; £ , 

(d) ^7l &£o] H^tLSf ^-7) s^-tM-^, ^7l # 

^o] £SJi2} £^=1*1 <#7\ S\-^(l)S>) 3^1-2] ^7l^j *H# 

[^T 1 * 9] 

(a) §>7l ^-^(I)fil ^ 71^ $H JL^^H 7>7lS^ #-§-7]-^ z§ 

^*Hr #31; 




O 



II 
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O 
II 

, Y^r C £^ -NH- Hl-^Jl, HSii H#oliL, 1^ 3 *-H*l 6 

HSii<2}- U^r ^7} J^HUD^ 3^-§-<>l #7)Z\ ^Ht 

10] 

11] 

*H8%> lE^b ^Hl9%H] #7) Eiife DNA, RNA, PNA, ^fl , jLi, 7l 

12] 
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<110> Samsung Electronics. Co. Ltd. <120> A conductive compound, an electrode 
and a sensor containing the same and a method for detecting a target 

molecule using the sensor <130> SI004228 <160> 1 <170> Kopatentln 

1.71 <210> 1 <211> 15 <212> DNA <213> Artificial Sequence <220> <223> 
ssDNA probe having amino group at its 5' terminus. <400> 1 gttcttctca tcatc 
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